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1
BAND PASS FILTER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Korean Patent Appli-
cation No. 10-2011-0097062 filed with the Korea Intellectual
Property Office on Sep. 26, 2011, the disclosure of which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a band pass filter, and more
particularly, to a band pass filter constituted by a printed
circuit board (PCB) and a multi-layer ceramic chip (MLCC)
to be mounted in a circuit, without additional parts such as a
low temperature co-fired ceramic (LTCC) based filter, and so
on.

2. Description of the Related Art

In general, filters may be classified into an LTCC based
filter, a PCB or MLCC filter, or a filter in which an inductor
and a capacitor are coupled to each other.

The LTCC filter, which is a filter implemented using a
multi-layer ceramic substrate, has a large tolerance to
decrease productivity. In addition, the LTCC filter is formed
of a fragile material to decrease reliability and increase pro-
duction cost, and its design is very difficult and its pass band
is fixed.

The PCB filter, which s a filter implemented by only a PCB
pattern, generally has a large size varied according to a fre-
quency, and a pass band according to design thereof is fixed.

Specific design of the filter in which the inductor and the
capacitor are coupled to each other is difficult due to limita-
tion in device value, and performance of the filter may be
decreased due to a low Q value of the inductor.

SUMMARY OF THE INVENTION

The present invention has been invented in order to over-
come the above-described problems and it is, therefore, an
object of the present invention to provide a band pass filter
constituted by an inductor formed of a PCB pattern and a
capacitor formed of an MLCC to implement a high perfor-
mance and compact band pass filter with a relatively low cost,
and produce the band pass filter having high productivity and
reliability.

In accordance with one aspect of the present invention to
achieve the object, there is provided a band pass filter includ-
ing: an inductor pattern part formed of a plurality of PCB
patterns and having inductance; a multi-layer ceramic chip
(MLCC) part constituted by a plurality of MLLCCs mounted in
a lower end side of the inductor pattern part and having a
capacitance; and a port part formed of a plurality of PCB
patterns and connected to the PCB patterns extending from
the inductor pattern part.

The inductor pattern part may include an L1 inductor pat-
tern; and an [.2 inductor pattern horizontally symmetrically
and parallelly disposed with respect to the L1 inductor pattern
and having the same pattern length and pattern width as the
L1 inductor pattern.

The MLCC may include a first MLCC mounted in a lower
end side of the .1 inductor pattern; a second MLLCC mounted
in a lower end side of the [.2 inductor pattern and horizontally
symmetrically disposed with respect to the first MLLCC; and a
third MLL.CC.

10

15

20

25

30

35

40

45

50

55

60

65

2

The band pass filter may further include a first connecting
pattern, which is a PCB pattern, configured to connect the first
MLCC and the third MLLCC; and a second connecting pattern,
which is a PCB pattern, connected to connect the second
MLCC and the third MLLCC and horizontally symmetrical to
the first connecting pattern, wherein the port part may include
a first port, which is a PCB pattern, formed on the first con-
necting pattern; and a second port, which is a PCB pattern,
formed on the second connecting pattern.

The band pass filter may further include a lower pattern
formed at an opposite side of the inductor pattern part; a
dielectric substance formed between the inductor pattern part
and the lower pattern; and via holes formed between the lower
pattern and the L1 inductor pattern and between the lower
pattern and the L2 inductor pattern.

The lower pattern may be a ground.

The L1 inductor pattern, the [.2 inductor pattern, the first
connecting pattern, the second connecting pattern, the first
port, the second port, the lower pattern, and the via holes may
be formed of a metal material.

The L1 inductor pattern and the L2 inductor pattern may
have different lengths and widths.

The band pass filter in accordance with another exemplary
embodiment of the present invention may further include a
first connecting pattern, which is a PCB pattern, configured to
connect the first MLCC and the third MLCC; and a second
connecting pattern, which is a PCB pattern, configured to
connect the second MLCC and the third MLCC, wherein the
port part may include a first port, which is a PCB pattern,
formed on the first connecting pattern in a leftward direction;
and a second port, which is a PCB pattern, formed on the first
connecting pattern in a rightward direction.

The band pass filter may further include a lower pattern
formed at an opposite side of the inductor pattern part; a
dielectric substance formed between the inductor pattern part
and the lower pattern; and via holes formed between the lower
pattern and the L1 inductor pattern and between the lower
pattern and the L2 inductor pattern.

The lower pattern may be a ground.

The L1 inductor pattern, the [.2 inductor pattern, the first
connecting pattern, the second connecting pattern, the first
port, the second port, the lower pattern, and the via holes may
be formed of a metal material.

The L1 inductor pattern and the L2 inductor pattern may
have different lengths and widths.

The band pass filter in accordance with another exemplary
embodiment of the present invention may further include a
first connecting pattern, which is a PCB pattern, configured to
connect the first MLCC and the third MLCC; and a second
connecting pattern, which is a PCB pattern, configured to
connect the second MLCC and the third MLCC and horizon-
tally symmetrical to the first connecting pattern, wherein the
port part may include a first port, which is a PCB pattern,
formed on the first connecting pattern; and a second part,
which is a PCB pattern, formed on the second connecting
pattern.

The band pass filter may further include a lower pattern
formed on an opposite side of the inductor pattern part; a
dielectric substance formed between the inductor pattern part
and the lower pattern; and via holes formed between the lower
pattern and the L1 inductor pattern and between the lower
pattern and the L2 inductor pattern.

The lower pattern may be a ground.

The L1 inductor pattern, the [.2 inductor pattern, the first
connecting pattern, the second connecting pattern, the first
port, the second port, the lower pattern, and the via holes may
be formed of a metal material.






